Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.048; wR factor = 0.135; data-to-parameter ratio = 18.8.
In the title compound, C 22 H 25 NO 3 , the molecule has a pseudomirror plane. The structure is a positional isomer of 2,4bis(4-methoxyphenyl)-3-azabicyclo[3.3.1]nonan-9-one [Cox, McCabe, Milne & Sim (1985) . J. Chem. Soc. Chem. Commun. pp. [626] [627] [628] . The 3-azabicyclo[3.3.1]nonan-9-one moiety adopts a double chair conformation with equatorial orientations of both 2-methoxyphenyl substituents on either side of the secondary amino group. The benzene rings are oriented at an angle of 33.86 (4) with respect to each other and the methoxy groups point towards the carbonyl group. The crystal structure is stabilized by intermolecular N-HÁ Á Á interactions.
Related literature
For prevalence and biological activities of 3-azabicyclononan-9-ones, see: Hardick et al. (1996) ; Jeyaraman & Avila (1981) ; Barker et al. (2005) . For similiar structures, see: Parthiban et al. (2008a,b) ; Cox et al. (1985) . For ring-puckering parameters, see: Cremer & Pople (1975 Table 1 N-HÁ Á Á geometry (Å , ).
Symmetry code: (i) Àx þ 1; Ày þ 2; Àz. Cg1 is the centroid of the C9-C14 ring.
Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2; data reduction: SAINT-Plus (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97.
Since the stereochemistry plays a crucial role in eliciting the biological response, it is immense to establish the stereochemistry of the biologically important molecules. Even though similar compounds show double chair conformation (Parthiban et al., 2008a,b) , we have carried out the single-crystal XRD study for the title compound to know the impact of comparatively bulkier methoxy substituent on ortho position of the phenyl group, attached on either side of the secondary amino group.The molecule has a pseudo mirror plane.The structure is a positional isomer of 2,4-Bis(p-methoxyphenyl)-3azabicyclo(3.3.1)nonan-9-one (Cox et al., 1985) . The title compound C 22 H 25 NO 3 , exists in double chair conformation with an equatorial orientation of the ortho-methoxyphenyl group on both sides of the secondary amino group with the torsion angle of C8-C2-C1-C9 and C8-C6-C7-C15 are -179.66 (3) and -179.76 (4)°, respectively. In both aryl groups, the methoxy substituent point towards the carbonyl group at an angle of 33.86 (4)° to each other. A study of torsion angles, asymmetry parameters and least-squares plane calculation shows that the piperidine ring adopts near ideal chair conformation with the deviation of ring atoms N1 and C8 from the C1/C2/C6/C7 plane by -0.641 (3) 
Experimental
A mixture of cyclohexanone (4.90 g) and ortho-methoxybenzaldehyde (13.62 g) was added to a warm solution of ammonium acetate (5.78 g) in 50 ml of absolute ethanol. The mixture was gently warmed with stirring till the yellow color was formed during the mixing of the reactants and then allowed to stirring at room temperature up to the formation of product.
At the end, the crude azabicyclic ketone was separated by filtration and washed with 1:5 ethanol-ether mixture till the solid became colorless. Recrystallization of the compound from ethanol gave X-ray diffraction quality crystals of 2,4-bis(2-methoxyphenyl)-3-azabicyclo[3.3.1]nonan-9-one.
Refinement
Nitrogen H atoms were located in a difference Fourier map and refined isotropically. Other H atoms were fixed geometrically and allowed to ride on the parent C atoms,with aromatic C-H = 0.93 Å, aliphatic C-H = 0.98 Å and methylen C-H = 0.97 Å. The displacement parameters were set for phenyl, methylen and aliphatic H atoms at U iso (H) = 1.2U eq (C).
Figures
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